Coronary vascular effects of vasoactive intestinal peptide in the isolated perfused rat heart.
The potency and mechanism of action of vasoactive intestinal peptide (VIP) for producing coronary vasodilation was investigated in the isolated perfused heart of the rat. VIP reduced coronary vascular resistance in a dose-dependent manner, starting at 1 x 10(-10) M, and maximally reduced coronary vascular resistance by 49% at 1 x 10(-8) M. The potency of VIP for reducing coronary vascular resistance (EC50=3.02 x 10(-10) M) was considerably greater than that of adenosine (EC50=6.17 x 10(-8) M) and sodium nitroprusside (EC50=2.45 x 10(-6) M). The vasodilatory action of VIP was more easily observed after increasing vascular tone by perfusion of the hearts with a modified physiological solution containing reduced concentrations of potassium (3.2 mM) and calcium (1.2 mM). Under these conditions, VIP maximally reduced coronary resistance by 54% at 7 x 10(-9) M. The potency of VIP for reducing coronary resistance in these hearts, however, decreased 16-fold (EC50=4.90 x 10(-9) M) while that of SNP remained unaltered (EC50=3.39 x 10(-6) M), compared with hearts perfused with higher levels of potassium (5.9 mM) and calcium (2.5 mM). The vasodilatory effect of VIP occurred without a significant change in heart rate, myocardial contractility or oxygen consumption. In additional studies, the dose-dependent effect of VIP on cyclic nucleotide release from the heart was determined by infusing VIP into the coronary circulation in a cumulative fashion to produce final concentrations between 1 x 10(-11) and 1 x 10(-9) M. VIP increased cyclic AMP at 1 x 10(-9) M but did not increase cyclic GMP. Studies using RT-PCR and immunohistochemistry clearly demonstrated the presence of two VIP receptor subtypes, VPAC1 and VPAC2, in the arteries and arterioles of the heart. In conclusion, VIP is a potent vasodilator in the coronary circulation of the rat and the role of VIP in the control of coronary vascular resistance depends on the circulating levels of potassium and calcium. This vasodilatory effect involves binding to specific coronary cell surface receptors, VPAC1 and/or VPAC2, and is dependent on cyclic AMP only during maximal vasodilation.